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KEY FINDINGS

- Weekend prime time is the new Peak Period
- Consistent Speed — accounting for variance
- ISP alone does not tell the whole story

- If a picture says a thousand words — then an App says a

million ...



Data Usage
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Data Usage Analysis

Hourly Data Used in a Month (7000 households)
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Data Usage Analysis

7

Hourly Data Used in a Month (7000 households)
m Weekday

m Weekend

Total Data Usage in Terabytes

« Current Peak period : Weekends 8pm — Midnight
« 30% more data usage on average on weekends than workdays
* 50% more usage on average in evening hours than morning hours



Accounting for Variance



What's in a Performance Metric ?
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Variation : Temporal

Aggregation at unit ID

level
Time Average | Percentile
25th
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Actual / Advertised Speeds
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Variation : Temporal

Aggregation at unit ID level

Time 8 AM 4 PM 8 PM Average | Percentile

25th

‘ 130%  100%  60%  50% 85% 60%
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Variation : Spatial

Aggregation at ISP level

Aggregation at unit ID

level

Average | Percentile
25th
Space
&
100% 100% 25t Percentile
Consistent Speed
(Speed 75/ 75)
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At least 3 out of 4
A4 households get 60%
(or better) of
82.504 60% advertised speed

[ISP XYZ]

3 out of every 4 hours




Averages vs. Percentiles
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Consistent Speed Distribution for ISP XYZ
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Averages vs. Percentiles
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CONSISTENT SPEED VS. AVERAGE SPEED

= 10TH PERCENTILE OF CONSISTENT SPEED = AVERAGE ACTUAL/ADVERTISED SPEED
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CONSISTENT SPEED VS. AVERAGE SPEED

10TH PERCENTILE OF CONSISTENT SPEED  AVERAGE ACTUAL/ADVERTISED SPEED
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Threshold Cutoff Across Times
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How the FCC Can Use Consistent Speed ...
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FPeak Time Actual / Advertised Speed by ISP (%)
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Distribution of Actual / Advertised Consistent Speed across ISPs
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Variable Importance

Goal: What should the FCC focus on measuring in
order to improve broadband in America?

What it is not: Model(s) to determine or infer parameter
estimates — thousands of class variable levels made for
difficult interpretation.



Explanatory Variable Scores
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Variable Importance: Methodology

Multipl -
l Tec#nilguees Hedge Bias

Stepwise Backward Sequential -
Selection Selection R-square Dec2|5|on Tree
20 Pts. 20 Pts. 20 Pts. 0 Pts.
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Variable Importance: Methodology

- Variable Selection Rank: 7 — 14 points

- Decision Tree Rank: not selected — 0 points
- Stepwise Regression Rank: 2 — 19 points

- Backward Regression: 20 points

- Score: 14+0+19+20 = 53
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Variable Importance: Conclusion

Still room for improvement

Total Data, new Peak, & interaction variables increase

explanatory power
Thousands of levels make parameter inference difficult

Focusing on ISP alone does not paint the whole picture



Why an App ?



Presence of ISP by State

ISP 1 ISP 2 ISP 3 ISP 4

Based on sample
data




Geographic Thematic Map based on Average Consistent
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FCC Desktop Application

Select State

K

MO
CH
0] 4
OF
FA
SC
=D
™
T

Canfirm

B sP1
B 'sP2
B 'sPs
[] 1sP4

L

% llsers 100

80

60

40

20

100

80

60

40

20

Maon - Peak
10% 20% 30% 402 0% 0% 705 80% 90% 1002
Consistent Speed >=
Peak

10%

g ._,__-_ _'_J_ A J l ‘ b
30% 409 50% 20% T0% 20% 0%

20%



Preparing the Data

Used SAS to create
and sort dataset
and export it as an
Access file

Access file is
downloaded
by users

User links
the Access
file to the
application
on their PC

FCC creates the Access file and The user downloads the Access file, and the desktop application and

posts it online

2)
1

links them together

Al —




Validation & Review



Sampling Methodology

ISP Speed Tier
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Statistical Methodology

- Challenges

- The inferences drawn from the charts not supported by formal

statistical tests

- Qutliers

- Suggestions:

- Include the confidence intervals around the metric



L
Bootstrapping

% of volunteers

30 -

25 1

20 -

15 -

10 -

Consistent Spee

Consistent Speed
Distribution for ISP XYZ

20 40 60 80 100 120
Consistent_Spee

The consistent speed
distribution is highly left
skewed

Needs bootstrapping to
calculate confidence
intervals



Building a Confidence Interval

99.99% Confidence Intervals for Median Consistent Speed

99.99% Confidence

State Median Interval



Conclusion

- Weekend prime time is the new Peak Period
- Consistent Speed — accounting for variance
- ISP alone does not tell the whole story

- Windows desktop application



Thank You

Q&A?



